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Colorado River Primer 
 
CBRFC Forecasts and Operation of Lakes 

Powell and Mead 
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Why the Colorado River Stopped Flowing 
-All Things Considered, July 14, 2011 



Colorado River 
  25 million people in US rely on 

Colorado River water 
  3.5 million acres of irrigation in 

US 
  85% of runoff comes from above 

9000 feet 
  Total mean annual flow is 15 

MAF 
  Storage capacity is about 60 

MAF (4 times mean annual flow) 
  River is fully used and little flows 

to ocean 

The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart 
your computer, and then open the file again. If the red x still appears, you may have to delete the image and then insert it again.



Upper Basin 
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  Distribution of Average 
Runoff in Lake Powell: 
  ½ Upper Colorado including 

Gunnison, Dolores 
  1/3 Green River including 

Yampa, Duchesne 
  1/6 San Juan River 



Colorado River Allocation 
  Colorado Compact (1922) divided water between the upper basin 

and lower basin – 7.5 MAF each 
  Mexican Water Treaty (1944) allocated Mexico 1.5 MAF 
  Arizona v. California (1964) allocated water among lower basin 

states 
  Interim Guidelines (2007) specify shortages and surpluses through 

2026 that are tied to forecasts 
  Key facts: 

  River is over-allocated: original allocation (16.5 MAF) was based 
on a series of wet years. Actual average flow is ~15 MAF 

  Lower basin states (AZ, CA, NV) use full 7.5 MAF each year 
  Mexico uses its full 1.5 MAF 
  Upper basin states (CO, WY, UT, NM) are still “developing” their 

7.5 MAF 
  No shortage has ever been declared on the river 
  Shortages would affect lower basin states first (and AZ first of all) 



Long Term Supply / Demand 
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Interim Operating Guidelines 
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15.5 MAF 
3,636 

4/1/2012 

14.5 MAF 
1,129 

4/1/2012 
 

  Guidelines specify how 
shortages and surpluses will 
be distributed among the basin 
states 

  USBR directed to operate 
reservoirs based, to a large 
extent, on CBRFC/NRCS 
official forecasts 

  Most years 8.23 MAF released 
from Lake Powell to Lake 
Mead 

  In wet years when Lake Mead 
is low (such as 2011), “extra” 
water can be released. This is 
called equalization and/or 
balancing. 

 



Value 
Damage from 1/10 AZ storm:    $11ma 
Damage from 6/10 UT flooding:    $6.5ma 
Damage from 12/10 UT/NV storm:   $35ma 

Damage from spring 2011 UT/CO/WY flooding:  <$200m 
 
Colorado River average runoff: 12.4 MAF 
Replacement value of $330/AF ->    $4bb 
 
**Economic value of water resources far greater than 

flooding damages 
 
Sources: 
a: WFO, FEMA (via stormdata); b: MWD (via Hasencamp, private communication 
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Colorado Basin 
River Forecast Center 

 The Colorado Basin River Forecast Center 
(CBRFC) generates streamflow forecasts 
across the Colorado Basin and Utah. The 
latest forecasts, data, and more are 
available online: 
–  Daily streamflow forecasts 
–  Long lead peak flow forecasts 
–  Water supply forecasts 
–  Webinar briefings 
–  Email updates 
–  And More…. 

 
 

The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. 
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The image cannot be displayed. Your 
computer may not have enough memory to 
open the image, or the image may have been 
corrupted. Restart your computer, and then 
open the file again. If the red x still appears, 
you may have to delete the image and then 
insert it again.

www.cbrfc.noaa.gov 
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Water Supply Forecasts 
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Generated seasonally 
• Typically January through 
June 
• Updated monthly or as 
needed 
 
Forecast runoff volume 
(usually April – July) 
 
Probabilistic 
 
Increasingly doing year round 
forecasts to support USBR 
and others 



Web Reference: www.cbrfc.noaa.gov/gmap/gmapm.php?wcon=checked 



Water Supply Decision Support 

The 
past 

The 
future 

Efforts in parallel --  
 
  CBRFC working to improve probabilistic flow 

forecasts 

  BOR working to implement probabilistic 
water management model 
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Future CBRFC Water Supply Forecast 
Method 

•  Objective, repeatable ensemble 
forecasts 

•  Integrate skill from weather and 
climate predications 

•  Tailor to stakeholder thresholds and 
concerns 

•  Forecaster role: 
–  Monitor forecast process and system 
–  Apply judgement (less frequently?) 
–  Decision support 
–  Work to improve forecast system and 

processes based on objective standards 
–  Follow best practices identified by CPC 



USBR 24 month study 

•  Upper and Lower Colorado 
Regions operate reservoirs based 
on the 24 month study 

•  24 month study: 
•  Updated monthly 
•  Extends out 24 months 
•  Specifies reservoir releases and 

target levels 
•  Single value output (except 

Aug, Jan, Apr when it has 
reasonable min and reasonable 
max) 

•  Labor intensive and subjective 
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USBR MTOM 

Mid-Term Probabilistic Model: 
•  Uses CBRFC ensemble forecasts 

for first two years 
•  Uses “rules” (prioritized logic) to 

determine releases 
•  Output will be ensemble forecast 

for reservoir operations 
•  Currently undergoing testing 
•  Expected deployment by WY2013 
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Summary 

Colorado River Primer 
 
CBRFC Forecasts and Operation of Lakes 

Powell and Mead 



Questions? 

 
Kevin Werner 

 
CBRFC Service Coordina>on Hydrologist 

Phone: 801.524.5130 
Email: kevin.werner@noaa.gov 


